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PREFACE

Part I of this report attempts to describe the system that was

developed for local educational agencies by the Delaware Department of

Public Instruction to support classroom and curricular improvement in-

mathematics through-the-administration_of-an_ObjeCtive-referenced test

A

in-mathematics to grade four students. This system includes the devel-

opment of ancillary services and products to support the use of the test-

ing results. The testing materials and related products are part of

the Delaware Educational Accountability System (DEAS).

The state level results are presented in Part II. Included is a

description of Delaware mathematics strengths and weaknesses by strand

and objective.

Specific conclusions and recommendations are presented in Part

III. The conclusions and interpretive comments were generated by the

members of the Delaware Mathematics Advisory Committee.

This report is made possible through the cooperative efforts of

the DEAS Committee which is composed of selected staff members from the

Planning, Research and Evaluation Division and operates under the admin-

istrative guidance of Wilmer E. Wise. Members of the committee Include:

Robert A. Bigelow, Chester W. Freed, James L. Spartz, Alice Valdes and

Janet Wall, who prepared this report.

Wilmer E. Wise, State Director.
Planning, Research, and
Evaluation Division
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THE OBJECTIVE REFERENCED MEASURE IN MATHEMATICS
7-ITS PLACE IR THE DELAWARE EDUCATIONAL

ACCOUNTABILITY SYSTEM

The Delaware Educational Assessment Program (DEAP) is an operating

part of the Delaware EduCational Accountability System (DEAS) - a long

range;plan for the improvement of education. This system was degigded to

provide answers to the following four questions:

* What do we want from our educational system?

-whie haVe-we attained?

* What are our program strengths and weaknesses?

* What Can be done to improve educational programs?

The first question waaanswered in part by the development of

statewide learner goals and terminal objectives for kindergarten through

eighth grade in the areas of reading, language arts, mathematics, science

and social studies. In-order-to monitor-the-attainmsnt of these student

objectives, the DEAP was initiated in 1972. Over the last five years,
.

_

-

DEAP batteries of tests have been admihistered_to all regular first, fourth

.and eighth graiie students throughout the state.

-
The_data-generated-as-a-result'of-the-DEAP'surVey-teata-haVe-p-ro7----7''7-

::-Z--'

vided partial answers to the.second major question about student achieve-

; ment. These ansWerd are incomplete due to the limited number of objectives

asSessed'within each tested content area.

ro more completely andwer the third major question - the identifi-

cation of particular strengths and weaknesses within each subject area -

studgfif-fefformance must be analyzed by objective. The limited number of

items on the current standardized survey provides an incomplete picture of

program strengths and weaknesses since not all the DEAS statewide objectives

are asaessed. What was needed was an in-depth lOok at each of the basic

10



skills areas. This could be accomplished by measuring a greater_number of

objectives in each content area with more test Items. Thiough the use of

an expanded objective-referenced instrument that would assess a large num-

ber of objectivea, a better diagnosis could be made of those specific

strengths and weaknesses within a content area.
_

If information could be made available on a broad scope of specific

strengths and weaknesses, more complete information becomes available.to

help answer the_fourth.DEAS question (What_can be done to improve_educational

programs?).

For these reasons, an objective-referenced measure (ORM) was developed

for statewide administration. Delaware is one of two states knoWn to be utilizr

ing this testing concept on a stateWide basis.

The content area of mathematics was selected as an appropriate

starting point for the statewide development and use of this ORM for.the

following-reasons:-

1. The DEAS objectives-are-clearly-spetified in this area.
_

_

2. The mathematics objectives provided by the state are
utilized-ty local districts for-curricular-planning and
imProvement efforts.

3. The State Department of Public Instruction's new mathematics
curriculum guide, Elements, contains DEAS objectives speci-
fied for each grade level.

4. There seems to be a high degree of consensus among educators
of the important objectives to be mastered by elementary
students in mathematics,

_____It_is-the-plan-at-this-time-to-develop-objective - referenced ine-tru-:'-

ments for other content areas and grade levels so that districts may select a

test or tests from a bank of available instruments. In addition regular survey

tests would be administered every three years to 1) provide for the collection of

longitudinal survey data which will give districts benchmarks for observing

long-term program changes and 2) allow for the comparison of Delaware's achieve-

ment to the nation in several content areas.

3



DESCRIPTION OF THE TEST

The mathematics instrument is based upon forty of the statewide

objectives in mathematics'. These objectives are outlined as terminal grade

four objectives and are suggested for inclusion in the curriculum in grades

'two through four.

Three to six items were used to measure student attainment on eadh

objective. These-items were'selected from a pool of items developed under

contract by Educational Teseing Service specifically for Delaware's statewide

objectives. Related objectives and items are grouped in nine categories

called strands.

Both the selection of the objectives and selection of the items

were made by the DEAP Mathematics Task Force. The task force is composed

of nineteen teachers and administrators from Delaware school districts,

--Lhigher-education-institutions.,_and_thel_Department_of__Public_Instruction
who

possess exceptional competencies in mathematics education. These people

were responsible for ensuring that the test meets school needs and'is rele-

,

vant to instructional programs throUghoUi the -state.

The 160 item untimed test was administered to Delaware grade four

stUdents during the week of October 18 through 22, 1976. This test was

designed for the purpose of (1) providing entry level diagnostic information

in mathematica that is student and skill-specific and cOuld be ueed fot'

planning-,--and(2Urniehing-schoolAistriCts.*ith4,

data that could support curriculum analysis and revision.

Test Characteristics

On the 160 item test, Delaware grade four students answered a'high

of 153 items and a low of 21 items-correctly. The'test mean was 90.51 with

,a standard deviation of 27 .03. The test mode or most frequent score was 100.
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1,11

Using a ten percent sample of the total Delaware grade 4 populations,

rei1SbI1it1eS'Ofthe'tOtall4teat-AndL-thestrand-'sub...,tests were-calculated.

The reliability was computed using the Kuder-Richardson formula 20. The results

presented in Table 1 show the reliability coefficients to lie between 0.483'

for Strand G (Graphing and Functions) to 0.887 for Strand C (Operation and

Properties). Total test re14

highly reliable measuring

i2 indicating that the test is

......



TABLE 1
RELIABILITVDTTOTAL-TEST-AND-STRANDS-_,

Test Part Reliabilit Number of Items

Total Test .962 160

Strand A (Numbers and Numerals) .694 17

Strand B (Numeration) .788 11

Strand C (Operations and Properties) .887 40

Strand D (Mathematical Sentences) .793 14

Strand E (Geometry) .746 24

Strand F (Measurement) .768 22

Strand G (Graphing & Functions) .483 9

Strand H (Probability & Statistics)

Strand I (Mathematical Reasoning) .722 17

14
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DESCRIPTION OF COMPUTER REPORTS

Classroom,.school and district level reports were generated and

disseminated to districts through a workshop on December 7, 1976. Four

types of computer reports were returned to districts. Each of these reports

is described below and example reports are presented in Appendicies A

through D.

The Classroom Rost,

This repo--t ir -ovided for each grade four classroom within a

particular school and district. The computer report lists the coding and

maximum score for each objective, strand, and the total test. The bulk

of the report lists the students' names and the number of items that each

student answered correctly on each objective, each strand (math Category),

and on the total test. A number designation is also listed when appropriate,

to identify special education students and irregular or'incomplete scores.

The information contained in this report gives teachers an indica-

tion of how each of the students in a classroom performed on each of the

40 objectives, each of the 9 strands and on the total test. Using this

report teachers can provide instruction or remediation to those students

possessing similar skill deficiencies. Enrichment activities can be used

for those students performing well on particular objectives.

Distribution of Pupil Scores by Objective Report

This report is provided for each tested classroom, school, and

district in Delaware. The Distribution of Pupil Scores bY Objective Report

lists the objective coding, the maximum score obtainable for each objective

and.the number.of students,obtaining.the maximum.score.through,the number..

of students answering zero items correct on a particular objective. More

specifically, if an objective is measured by three items, the number of

students obtaining three correct, two correct, one correct and zero correct

7
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will be listed.- Similar information is provided for each of the forty

objectives tested.

Analyzing the results on this report can show educators how groups

of students performed on each objective and on which objectives.groups

achieved best.

The.Distribution of Pu il Scores b Strand and Total Score Re ort

This computer printout provides a distribution of scores on the

strand and total qcore level. For example, strand C (Operations and

Prop i -Ired by forty items. This report lists the number of

students obtaining all 40 correct, 39 correct, 38 correct, 37 correct, ....

I correct and 0 correct. A similar distribution is also provided fox:the

tested students by total score as well. This report is also furnished

for each classroom, school and district tested.

.The data provided on this report can be used to show student achieve-

ment in general skill areas and on the total tt. Strengths and weaknesses

on strands can be identified for thepurpose of potential curriculum improxe-

ment.

The:Imam Response by Objective Report

This report is generated for each clear Jom, school, and district

tested. The printout provides the codings for items clustered within

objectives and grouped by strands.

The report presents the percentage of students selectirig each

item option. The correct:xesponse is markedwith an asterisk (*). In

addition, the average pemcent correct for each objective waa calculated

anc1-1: listed on the report.

The'in.VeStigation of results on this report can help teachers and

adminsistrators identify specific strengths and weaknesses on the 40 objectives

assessed. Analysis of the item data can lead to determining what flroblems



groups of students may be encountering in performing certain calculations

and understanding particular concepts.

9
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THE OBJECTIVE - REFERENCED MEASURE IN MATHEMATICS
AND ITS USE IN DISTRICT PROBLEM SOLVING

The key to the success of this new Delaware concept in statewide

testing hinges upon Elie-extent-to which the-results are utilized by school

personnel for making improvements in the area Of mathematics. Two important

considerations were utilized by the Delaware Department of Public Instruction

to enhance the use of the test data in the educational change process.

These are:

1. Incorporating the objective-referenced measure results into

the educational improvement process currectly practiced by school staff.

2. Providing support services during each step of the educational .

change process.

'Educators at the district, school and classroom level employ the

following sequential steps in inducing educational change and improvement.

* Designating goals and objectives to be attained by the
classroom, school or district

* Determining the status of the attainment of these goals
and objectives

* Identifying classroom, school and district curriculum weak-
nesses or needs and

* Using appropriate corrective action procedures to eliminate
the weaknesses or needs

The objective-referenced measure problem solving system as a sub-

system of the Delaware Educational Accountability System provides state

level support services tO districts at each of these four steps in the

educational improvement model presented above. These state efforts may

be described in the following paragraphs.

Setting Goals and Objectives

In June of 1972, the State Board of Education'adopted a list of

10



Delaware goals that were to guide the management of education in. the State.

These goals subsequently provided the framework for the formulation of

1,-AL-rwr-ohlea,tives the goal area of communications and basic-skills.

Subject area task forces, coordinated by Department of Public InstructiOn

staff, developed learner objectives in communications, reading mathematics,----

science, social studies, and physical and mental health during an intensive

three year effort that involved input from all school districts in Delaware.

These objectives are perfodicalIy-reviewed and revised to incorporate

-changes in curriculum emphasis with theadvent of new programs and tec -

nological advances influencing education.

The learner objectives have been embodied intorthe curricula offered

to students by Delaware sdhools and have also acted as the foundation for

the development of the Delaware Educational Assessment Program.

Checking Status of. Objective Attainment

In order to assist:school staff in determining how well they are

meeting their oblectives in mathematics, the State Department of Public

Instruction offered the administration of an objective referenced measure

assessing achievement on eadh-of the forty math objectives. The student

results on the test presented in the computerprintouts and distributed to

the appropriate educators arecritical to the utilization of a databased

approach in verifying the status of attainment of each mathematics Objec-

tive.

Identifying Weaknesaes or Needs

The DEAS Committee of. the Planning Research and Evaluation Division

has developed a set of suggested procedures for analyzing the test results

found on the computer printouts. These procedures are found in the Interpre-

tation Manual specifically created for the obiective-referenced test in

mathematics.. This manual was designed to (1) foster data based decision-

19



making. by educational practitioners and (2) to encourage districts to

apply the test results in the mathematics curriculum analysis Process.

titio_ner_help_the_

teachers analyze the data for their class, group students for instruction

on objectives not mastered by students and_set_prescriptions-for-those---

Students in need of initial instruction or remediation in a particular

skill area.

Additional guidelines are listed in the manual for use by math-

ematics superivsors andnmathematics-curriculum_committees These-guide-

lines can supply a district or school with a data-based indication of their:

areas: of ourricularstrength, need, weakness, and satisfactory performance

in:Lmethematics.

To bolster the use of the objective-referenced measure in math-

ematics, copies of the interpretation Manual including the suggested report

use:procedures we're Alstributedto-appropriate district-and school adminis-

trators as well as:to all grade 4 teachers in Delaware schools.

Taking Corrective Action

The logical. extmnsion of the curriculum improvement process is to

employ.corrective action procedures in those areas of identified need or

weakness. :The Department of Public Instruction staff places the greatest

emphasis On the importance of this component of the educational improvement

plan and thus the greatest amount of support services.

The steps taken by the Delaware Department of Public Instruction

to provide input to aid districts in taking corrective .
action based on the

resultsLaf the objective-referenced test can be found in the form of tech-

nicalemnertise, curriculum expertise, financial assistance, acceas to

educational information,,and specially developed educational products. Each

of these services and products feed into the corrective action component and

12
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can cultivate educational improvement within Delaware schools. These can

be more specifically described as follows:

1. Technical Expertise. The Planning, Rcsearch & Evaluation

Division's Delaware Educational Accountability stem (DEW Conmitta

has research, testing, management, and planning skills needed to advance

the use of the computer reports and repart use procedures. The DEM

Committee staff have almeady provided wmekshops and organizational leader-__ ,

ahip to several school districts nd oeter target audiencea_on_the math-

ematics test results. Many more workshmps are currently being planned.

2. Curricular Expertise. The-Instruction Division staff posess

the knowledge of methods, materials, resources, and teaching techniques

that can help districts in the planning of instructional strategies to

support the mathematics objectives. Instruction Division staff work Co-

operatively with the staff of the Planning, Research and Evaluation Division

in attempting to provide a catalytic environment for educational improvement..

3. Financial Assistance. Each year small grants from state and fed-

eral funds are awarded to districts through the Delaware Department of Public

Instruction to provide a financial incentive to school districts to utilize the

test results. These grants range from $50Ct to $1500 per district. Each dis-

trict submits a proposal requesting the allocated funds and outlines the objec-

tives to be accomplished and the procedures to be utilized in their educational

inprovement efforts. Approximately 80 percent of the $20,000 allocation will be

spent on the analysis of the objective-referencrd test data for the purpose

of alleviating identified weaknesses. Changes that have and cell take

place through the use of -these funds typically-15ring about improved'program

articulation, developmentof district curriculum guides, and the identifica-

tion and selection of materials and textbooks to support objective-based

instructional strategies.

2 1



4. Information Services. The Information Search and Retrieval

Unit .(ISRU) of Project DAIRE*, funded - the National InstitUte of Education,

maintains 17. ,:rcnensive data base of ttional reseatch, products and

developments. The ISM' staff makes available to Delaware educatolti upon

request information.that can lead to the solution of an educational problem

identified through the objective-referenced test. The available data base

can also be accessed to help districts solve many other educational problems.

5. Special Educational Products. Two types of educational products

were conceived and produced by the Planning, Research and Evaluation Division

specifically to reinforce the use of the statewide Mathematics objectives

and the accompanying assessment data. These are the. Textbook to Objective

Correlation and the'Mathematics Idea Packs.

a. The Textbook to Objective COrrelation. Underscontract with

Project Primes of West Chester, Pennsylvania, the staff of

PR & E compiled.an analysis of ten of the most frequently

utilized grade four mathematics textbooks in Delaware-. The

purpose of this analysis was to locate the page numbers with-

in these textbooks that provided instructional ideas, skill

building exercises, remedial and review problems; and enrich-

ment activities that related to the forty statewide object-

ives assessed by the objective-referenced measure in math-

ematics.

This document has been printed in matrix form correlating

the ten textbooks with each objective. The page numbers

in each textbook where an objective is treated is listed

in the appropriate column.

The document can be used in several ways. The methods of

use include helping the teacher to.:

(1) 'Locate remedtal exercises .for students in need of some
extra work on a particular objective.

(2) Identify enrichment activities for those students who

may benefit from supplementary work.

(3) Find initial .§1011 building exercises for a class being

taught a topic_forthe first time.

(4) Utilize a multi-textbook approach in the classroom.

*Delaware Application of Information and Research in Education

14
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(5) Gather new ideas and approaches in the textbook,
currently in use and in nine other grade four math
ematics textbooks.

This document has been distributed to each school principal,
- each grade four teacher, and appropriate district administra

tors.

b. 'Mathematics Idea Packs. Project DAIRE, the Dissemination
Unit of the Planning, Research and Evaluation DIASion has
compiled groups of classroom activities that can aid the
teacher in instruction. The idea packs are organized by
topic and correlated to the statewide mathematics objectives.
Each pack.Was deSigned to provide the-teacher. with 'supple .

mentary activities, games, and teaching techniques that can
be used with elementary school children.

Idea packs have been developed for each of the following
areas:

(1) Elementary Geometry

(2Y Place Value

(3). Metric Measurement

(4) Solving Open Sentences

(5) Graphing

(6) Multiplication

(7) Division

(8) Fractions

(9) Word Problems

These idea packs can be obtained free of charge by contact
ing the Information Search and Retrieval Unit of Project
DAIRE.

2 3
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STATE LEVEL RESULTS ON THE OBJECTIVE - REFERENCED

MATHEMATICS TEST

A total of.6,971 regular Delaware grade 4 public school students and-

1 043 non-public school students participated in the mathematics testing progrEnn,..
. ,

in October of 1976. This section of the report will relate specifically to the

results of the public school students. As the test was designed for use.in in-

structional and curriculum Planning, no nationally normed items were used on tW

test. Thus, comparisons of. Delaware to rhe nation cannot be made.

State Level Results by Total Score

On the'160 item test,:individual student results ranged:from 153 r-

items correct to 21 items correct. Translated into a percent of.items

obtained correct, the range of scores extends from a highof 96 percent .

correct to.a law of 13 percent correct. The most frequently occurring

score on the test was 100 items correct and the mean or average score on

the test was 90.50.

Table 2 shoWs the number and percent,of students obtaining.scores

within each of 16, ten-point score ranges. Each of these score ranges also

represents an approximate number of items correct of the.total 160 items on

the test.

The data indicate that more than 15 percent of the students in

Delaware obtained between 76 and 100 percent of the items Correct; nearly

48 percent;of the grade 4 students answered between 51 and 75 percent'of.

-
the items_correct; approximately 35 percent of the students obtained between

26 and 50 percent of the items correct, and close to 2 percent of the stud-

ents answered between 0 and 25 percent of the items correctly. It should be

noted that no students obtained scores in the two lowest total score groups

of the 16 groups generated.

These summary data indicate that Delaware students posess a wide

range of competency in the ggneral mathematics area.



TABLE 2

DELAWARE RESULTS BY TOTAL SCORE GROUPINGS

Approximate Score

Totai Score Range Percent oi Items Correct Number of Students Percent of Students Range

Subtotal

160 151 100 - 94

150 - 141 , 93 - 88'

140 - 131

130 - 121

120 - 111

110 - 101

100 - 91 62 - 57

90 - 81 56 - 51

80 - 71 50 - 44

70 - 61 43 - 38

60 - 51 37 - 32

50 - 41

87-82

81-76

11

123

338

601

0.16

1.76

4.85

8.62 15.39

75-69

68 - 63

40-31

30-21

20 - 11

31 - 26

25 - 19

18 - 13

12 - 7

762 10.93

834 11 96

888 12.74

844 12.11 47.74

775 11.12

652 9.35

571 8.19

419 6.01 34.67

141 2.02

12 0.17

0 0.00

0.00 2.19
1....0.00...wwwwww10..............AwwwrOIMM.

40.19molpwwww..m.,,....



-State Level Results by Strand

The 160 items used on the test were grouped in 9 skill areas called

strands. Between 6 and 40 items are clustered within each of the 9 categories.

Tables 2 through 10 present the distribution of pupil scores for each strand.

These tables indicate the number and percent of students obtaining each

.score from the maximum possible score to zero correct. Each distribution

except Strand H which has too few items, is divided in four roughly equal

score groupings, from I (the highest) to IV (the lowest). The,percent of

.students in each of the four score grouping is listed. The pecents located

in each groups are summarized in Table 11. Table 12 presents,the average

percent cOrrect for each strand for all tested Delaware students.

Strand A.-;.'Numbers'and Numerals. Test items in this category measme

students' basic understanding of the number system including such specific

skills of 1) relating fractions to parts of'a geometric shape, 2) identifying

the attributes of a given set of numbers and objects, 3) identifYing even

and odd whole numbers, and 4) arranging simple fractions in order.

Approximately 13 percent of Delaware students scored in the .highest

score group answering between 75 to 100 percent of the items correctly and

about nine percent in the lowest score grouping with between 0 and 25 per-

cent of the items correct. The large majority of students (77 percent)

answered between 25 and 75 percent of the items correctly. See Table 3-A.

As only an average of 52 percent of the grade four students answered items

correctly in this category, it appears that Delaware grade.four students

appear to have difficulty with items measuring these specified skills.

Table 3-B shows how Delaware's grade four students performed on each

objective within the Numbers and Numerals strand. Upon examining the state

results on each,objective within this strand, it appears that the students

had a great deal of difficulty with those items requiring students to arrange...

19



TABLE 3-A

DISTRIBUTION OP PUPIL SCORES FOR STRAND A

NUMBS AND !ORALS

Score Approximate Peront Nude of Items

Groupi of ItemsloES__Zatt.
Student Percent of

Fru
Percent in

Score Croup

11 38 0.55

16 89 1.28

13 148 2.12

14 263 337

y, 385 5.52 13.24

II 50-75

III 25-50 8

6

5

Iv 0 - 25 4

3

2

1

0

588

684

676

798

8.43

9.81

9.70

11.45 39,39

737

745

638

529

104,57

10,69

9.15

7.59 38,00

359

185

83

25

0

5,15

2,67

1,19

0,36

0,00 9,34
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TABLE 3-B
RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT co:mmIxoR zTRAND A

NUMBERS AND NUMERALS

Obiective Objective State Average
Coding Pencent Correct

Al Identify a fraction which expresses pt of a 60
standard geometric shape to tenths.

A2 Identify the common and/or different aLutes
of a given set. 59

A3 Identify even and odd whole numbers 51

A4 Arrange a set in order of at least thumenrait
fractions. 24

31.

21



a. set in order of three f it fratens. An average of only 24 percent of

the students answered it .as correcrty on this objective. Student perform-

asnce on this objective-rams soIaw amd contributed to tb* appearance of

lonorrformance on thetotal strand when all itemreemAts were averaged::

together.

Wthin this strand, students merformed'best an items asking them,

ro relate a fraction to parts af a fizitre and in the identification of

Amomnotand different attributesAif a,given set. Average percent.correct

7results-ware.60 percent and 59 percent correct respectively on these two

Strand B - Numeration. Test items in this category meesmre student skills

In reading, writing, interpreting and changing formwithrmthe number system..

More specifically, this category-relates to skills neede&to determine place

-value and equating numerical and verbal formatif numbers;.

Over 41 percent of Delaware students takingthia test obtained

scores in the highest score grauping answering between 73 and 100 percent.of

-the items correctly, !Ihirty-two percent of the ,students answered between

30 and775 percent:of the items carrect. Nearly,21 percent answered betWeen

25 and:50 percent af the items currectly while only five percent nirem-An

the lawest score group. See Table4-A. On the average, 67 percent :W the

grade four students answered items correctly in:this category indicating

that in: generric:Blelavamme students experience less difficalty with-these

Askills than with any othercategarytested.

7Withinthis stmmadstudeurs.performed best anLthose itemsaasking

Ilthemtrridentify nuMberAn ver form when given:initially innommerical

Ihey achieved less well an :items of the appasite nature, that-is

Adantifying the number when given the verbal formof-that 'number. --Students

did least wellon Items askingthem to interpret:place:value for-Whale num-

bers. Table 4-B compares the results on each of the three objeCtives.

22 3 2



TABLE 4-A

DISTRIBUTION OF PUPIL SCORES BY STRAND B

NUMERATION

ApproxinatgArcent Number of Items Student Percent of Percent in

75 100

50-75

11 953 13.67

10 998 14632

9 929 13.33 41.33

8

7

6

89J

730

638

12.77

10..47

32,39

in 25 - JO

.........m....r....mmo.PmayMmEmmyr

0-25

5

4

3

552

520

382

7.32
7.,46

5048 20,06

2

1

0

228

128

23

1.27

2.84

33 5,44

"*I



RANK ORDER OF OBJECTIVES BY AVERAGE MERCENT CORRECT FOR SIRAND.B

NUHERATICK.

Objective Objective.

B2-4

B2 -B

B1

State Average
Percent Correct

Identify whole numbers in verbal form when
presented wcith it in numettual form.

Identify WhAle numbers in numerical form from-a

verbal form..

74

73.

Interpret the place value :r whole numbers of up 63.

to five.ciiigits.

.:2 4



Srand C 0 erations and Pro erties. This CategOrY COntains-lteMs-Which

:measure the students ability to add, subtract, multiply and divide. The

items not only determine student cOmputational abilities with whole numbers,

but also with simple fractions and mathematical symbol's.

'Table 5-A shows that approximately 65 percent of Delaware students

answered between 50 and 100 percent of the items correctly. .About 31 percent

obtained between 25 and 50 percent correct while less than 4 percent were in

the lowest score grouping. On the average statewide, 60 percent of the students

answered items correctly that relate to this mathematics category. Compared

to other strands students perform well on these skills.

Within this strand students tended to perform best on those skills

relating to 1) comparing the relative value of groups of coins, 2) adding

whole numbers, and 3) recognizing and using the commutative property of add-

ition and multiplication of whole numbers. The statewide average obtained

ranged from 72 to 81 percent correct on these skills.

Poorest performance was obtained on items asking students to 1) rec-

ognize and use the associative property of addition and multiplication with

whole numbers, 2) divide with a one digit divisor and up to a three digit'

dividend, and 3) add and subtract with a pair of like fractions. On this last

skill an average of 26 percent of the students answered items correctly.

'Table 5-B shows the relative performance on each of these objectives.

Strand D - Mathematical Sentences. The items within this category measure

the student's ability to translate a verbal idea or physical situation into

a mathematical expression in order to arrive at a solution.

Nearly 72 percent of the students tested Were able to answer between

50 and 100 percent of the items correctly on this strand. Approximately 25

percent of the students obtained between 25 and 50 percent of the items

correct and between three and four percent achieved between zero and 25

3 6



,:27ABLI

DISTRIBUTION OF PUPIL SCORES FOR STRAND C

OPERATIONS AND PROPERTIES

Score Approximate Percent Number of Items Student Percent of Percent'in

75 - 100

.1.1.0.10.111.

40

39

38

37

36

35

34

33

32

31

22

52

85

96

164

202

236

-244

274

256

0.32

0,75

1.22

1.38

2.35

2.90

3.39

3.93

3,67 23.41

50 - 75 30

29

28

27

26

25

24

23

22

21

295

264

293

271

318 .

280

292

285

307

297

4,23

3,79,

4.20

3.89

4.56

4.01

4.19

4.09

4,40

4,26 41.62

III 25-50 20

19

18

17

16

15

273

296

232

241

246

246



0111,

TABLE 5-A (CONTINUED)

Score ApproxiLate Percent Number of Items Student Percent of Percent in

Grouping of Item Correct Correct Fre uenc Students Score Grou

14
: 185

13 171

12 171

11 3.20

2.65

2.45

2.45

1.72 31.29

IV 0 - 25 10 85 1.21

9 78 1.12

8 41 0.59

7 34 0.49

6 12 O.17

ts) 5 6 0.09

4 1 0.01

3 0 0.00

2 0 0.00.

.1 0 0.00

0 0 0.00 3.68



TABLE 5-B
RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND C

OPERATIONS AND PROPERTIES

:Objective
-.Coding

:C4

C1-4

C6

C10 -A

Cl-B

C2

C10-13

C5

C3

C9

Objective State Average
Percent Correct

Identify one collection of coins as >, <, or
value of another collection of coins (limit $2).

Compute sums of given whole nurbers up to five
digits with and without regrouping:

Recognize and use the commutative property of
addition and multiplication with whole numbers.

State and write multiplication facts up to ten
vith whole nutbers.

Compute differences of given whole numbers up to:-
five digits with and without regrouping.

Multiply whole numbers up to a three digit factor
by a one digit factor.

State and write dividion facts up to ten with

whole numbers.

Recognize and use the associative property of
addition and multiplication with whole numbers.

Divide whole numbers with a one digit divisor up
to three digit dividends. (With no remainder).

Add and subtract a pair of like fractions.

81

79

72

63

58

58

55

45

43

26

4 1

28



l'rcent of the items correct. See Table 6-A. With respect to results on

other strands, Delaware students performed comparatively well on this strand

with 62 percent on the average obtaining each item coriect.

Of the.three objectives tested within this strand students.achieved

best on those items requiring the ability to solve open sentences. On'the

average, 71 percent of Delaware's grade four students answered the items

correctly on this objective. Students performed least well on the related

skill of constructing an open sentence from a verbal situation. This may

indicate that they fir difficulty in applying the skill of solving open

sentences to real life situations. An average of 54 percent of the students

answered items of this nature correctly. Tabl.e 6-B presents the rank order

of the objectives_within this_strand by state average percent correct.

Strand E - Geometry. This category contains items that measure a student's

ability to identify and classify one and two dimensional figures and to solve

computational problems based on the measures of these figures. Specific skills

include the identification of lines, points, and angles; finding the perimeter

of polygons; approximating areas of polygons; and identifying types of triangles.

Roughly eight percent of the Delaware grade four students correctly

-
answered between 75 and 100 percent of the items with approximately seven per-

cent in the lowest score grouping. The majority'of the students (85 percent)

obtained between 25 and 75 percent of the items correct on this strand. See

Table 7-A. On the average 54 percent of the students,answered items correctly

in this category indicating average performance on this strand in comparison

to other strands tested.

Upon examining the specific objectives tested within this strand,

students performed comparatively well on items asking them to identify lines

of symmetry in simple geometrical figures as nearly 75 percent of the students

tested answered these items correctly. About 67 percent of the students

29
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TABLE 6-A

DISTRIBUTION OF PUPIL SCORES FOR STRAND D

MATHEMATICAL SENTENCES

TFre-7--A--pproximate Percent Number of Items Student Percent o Percent in

Grouprit.. of Items Correct Correct Fre uenc Students Score Gm

75 - 100 14 372

13_ . _602

12 681

11 677

5.34

8.64

9.77

9.71 33.46

II

III

50 - 75

25 - 50

10

9

8

6

5

4

3

694 9.96

709 10.17

660 9.47

609 8,71 38 31

581

482

, 376

278

8.33

6.91

5.39

3.99 24.62

IV 0 - 25 2 160

73

17

2.30

1.05

0.24 3459



TABLE 6-B
RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND D

MATHEMATICAL SENTENCES

Objective Objective State Average
Coding Percent Correct

D1 Solve simple open sentences using whole 71
nuMbers.

D3 Identify the correct relations symbol (>, <, =). 56

D2 Construct open sentences to use in solving given
story problems. 54

4 5

31.



TABLE 7-A

DISTRIBUTION OF PUPIL SCORES FOR STRAND E

GEOMETRY

Score

a911EtS

Approximate Percent Number of Items Student Percent of .Percent in

of Items Correct

75 - 100

Correct Fre uenc Students 'Score Grou

24

23

22

21

20

19

2 0.03

28 0.40

48 0,69

86 1.23

158 2.27

251 3,60 8.22

50-75 18

17

16

15

14

13

337

439

548

647

695

690

4,83

6.30

7.86

9.28

9.97

9.90

III 25-50 12 608 8.72

11 560 8,03

10 482 6.91

9 367 5,26

8 309 4.43

7 238 3,41

I

Iv 25 6 170 2,44

5 143 2.05

4 102 1.46

3 49 0,70

2 11 0.16

1 3 0.04

0 0 0,00

48.14

36.78

6.85



correctly answered those items asking them:to calculate the distance around

sim#Me figures. On items requiring students tol:Identify and lable three and.

four sided figures, 60 percent were able to ansaiar items correctly.. Within

this objective, 81 percent,of the. students couianot select the angle which

could be part of a right triangle. Students tended to perform substantially

better on items requiring knowledge of four sidcd: figures.

It is.interestinw:to note that studennerformed least well on items

asking them to estimate the areas of-regular &i Irregular figures using a

square grid. Approximately 38 percent of the stndents answered items correctly.'

on the objectiveirelating to the area of reguIer'figures while only 35 per-

!

cent were able to correctly answer items dealing with irregular figures.

Table 7-B compares the relative performance on each objective.

Strand F Hisolurement. Test items in this category relate to the students

ability to recognize. the need fbr7ueasure, Choose:the most appropriate

measure, select the most appropriate instrumentmeasurement, and measure

an object to theaearest unit- Streas was placed on measurement in the

metric system though items weremot confined to-this measurement system.

About 18 percent of the students obtaineilLbetween 75 and 100

percent of the items correct on the akills measuredwithin this strand.

Only 3 percent correctly answered between 0 and 25 percent of the items.

The vast majority (nearly 79 percent) answered between 25 and 75 percent

of the items correctly. See Table 8-A. As an average of 55 percent of

the students answered items correctly in this strand, it appears that

compared to results of other strands, students performed in an average

manner on the skills assessed in this category.

Students performed compartively well on items asking them to

measure an object in the metric pyatem as approximately 75 percent of the

4 8
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TABLE 7-8

RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND E

GEOMETRY

Objective
COdin

Objective State Average
Percent Correct

ES Identify lines of symmetry in geometrical
figures.

.1E2 Determine the perinmter of polygons using
whole numbers.

E6 Identify types of triangles and qUadrilaterals
from models or illustrations. (Limited to
right triangles, squares, rectangles from
pictures).

El Identify and name basic geometric figures such
as point, line, line segment, ray, angles',
congruent fingures, etc.

78

67

60

56

E7 Identify parallel and intersecting lines in a 41

plane. (Informal experiment; realistic
situation).

E3 Determine the Area 6f 'rectangles using whole
numbers. (Using whole'numbere and square grid).

38

E8 Approximate the area of simple irregular shapes. 35

4 9

34



DISTRIBUTION OP PUPIL SCORES FOR STRAND P

ISSURENT

Score

Grouping

Approxinate Percent

of Items Correct

Number of Items

Conect

-

_

75

--.--

- 100 22

21

20

19

18

17

11

- __ __u__

50 75 16

15

14

13

12

11

III 25 50 10

9

8

7

6

5

IV 25 4

3

2

1

o

Student percent of , Percent in

Yre4difill OEUMO score Group

17

69

130

229 ,

348

469

0,24

0.59

1,86

3,29

4,99

6,73 18.10

A

508 7,29

534 7,66

572 8,21'

549 7,88

502 7.20

518 7 43 45,66

491 7,04

453 6,50

460 6,60

373 5,35

291

226

4.17

3,24 32.91
t-

r;

140 2.01

66 0,95

21 0,30

5 0.07

0 0,00 3,33

,

rat.borropookoro.P.wassopalaedftwOlotarismosmosir..0.0.



grade 4 students could answer items correctly on this skill. Nearly 60

percent of the students could correctly answer items asking them to tell

time ip itheTnearest minute. Students tended to do better on items relating

to half4and quarter hours and least well on items relating to minutes.

Within this strand,-poorest performance was obtained on the skills

of converting froM one unit to another within the same system and in

selecting the proper unit of measure for 'determining length, weight,

volume and temperature. See Table 8-B.

Strand, C Graphing and Functions. The items within this category measure

students' Abilities in associating rational numbers with points in one

and two dimensions.

As only an average of 51 percent of Delaware's grade four students

answered items correctly in this strand, it seems thae Delaware students

experience difficulty in'this skill area. Approximately 16 Percent of the

students correctly answered between 75 and 100 percent of the items. Nearly

35 percent correctly obtained between 50 and 75 percent of the items with'

an equal percent of the students achieving between 25 and 50 percent correct.

About 14 percent correctly answered less than 25 percent of the items. See

Table 9-A.

Within this strand students achieved best on items requiring them

to relatepositive and negative numbers to realistic situations. Comparative

difficulty was experienced by students in relating an ordered pair of numbers

to a-point or a graph. Table 9-B shows the average percent correct compar-

isons on each of the three objectives tested.

Strand H - Probability and Statistics. Test items within this category

measure the ability of a student to organize, represent, and interpret data

derived from real and experimental situations.

36
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TABLE S-B
RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND F

MEASUREMENT

Objective OBJECTIVE State Average
Coding Percent Correct

Fl-B Determine length in the metric system. 77

F6 Tell time to the nearest minute. 59

F3 Identify the change in coins which would be 54
received in making purchases with values up
to $1.,

F2 Convert a simple measure in one unit to a
measure in another unit within the same
system. (Metric plus other units - like
7 days .3 1 week).

Fl-A Identify standard metric measures used to
measure length, mass (weight), capacity
(volume) aad temperature.

49

47

5 3
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TABLE 9-A

DISTRIBUTION OF PUPIL SCORES FOR STRAND G

GRAPHING & FUNCTIONS

Score Approximate Percent Number of Items Student Percent of Percent in

Grou in of Items Correct Correct 'Pre uenc Students krikaa._1

75 - 100 9

8

7

88 1,26

330 4,73

693 9,94 15,94

II 50 - 75 6

5

1066

1338

15,29

19,19 34,49

UI 25 - 50 4

3

1334

1134

19,14

16,27 35 40

Iv 0-25

.40Nmgm.x..IM00damMa.0....m.m...amwmmammlw

2

1

665

264

59

9 54

3,79

0,85

....NM

14,17

54



TABLE 9-B
RANK ORDER OF OBJECTIVES BY AVERAGE PERCENT CORRECT FOR STRAND G

GRAPHING & FUNCTIONS

Objective
Codin

Objective State Average
Percent Correct

Gl Relate positive and negative numbers to
realistic situations.

G3 Given the point in the plane, identify the
ordered pair.

67

57

G2 Given the ordered pair, identify the point 49
in the plane.

56

39



Too few items were utilized to divide this strand into four score

groupings, however, approximately 57 percent of the students tested were

able to answer items correctly on this strnnd. In coMparison to results

on the other strands students appear to have performed in an'average manner

in this skill area. See Table 10 for a distribution of pupil scores within

this strand.

Through an analysis of the items it appears that students cim make

simple interpretations of bar graphs better than line graphs. When asked. -

to use a graph to calculate a new set on information student scores tended

to drop.

Strand I - Mathematical Reasoning. The items in this category measure a

,
student's Ability to round numbers, estimate solutions to mathematical prob-

lems., and read, interpret and find the solutions for a wide variety of word

and picture problems.

Nearly 15 percent of the students tested obtained between 75 and 100

percent of the items correct. About 37 percent correctly answered between

.

50 and 75 percent Of the items correct with approximately the same amount of

students in the 25 to 50 percent correct range. Only 11 percent of the

students tested achieved scores in the lowest score grouping. See Table 11-A.

'An average of 51 percent of the students answered items correctly in this
;

strand indidating that students have found the skills within this strand to

be comparatively difficult.1

An examination of student performance on each objective grouped in

this strand shows that the best performance in this category was obtained

in the skill area of finding solutions to word and picture problems. Approx-

imately 65 percent of the students answered items correctly on.this objective.

Results on all other objectives were an average of 20 percentage points below

this objective. See Table 11-B.

5 7
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TABLE 10
.DISTRIBUTION OF PUPIL SCORES FOR STRAND H

PROBABILITY & STATISTICS

Number of Items Correct Student Frequency Percent of Students

6 748 10.73
5 1188 17.04
4 1396 20.03
3 1467 21.04
2 1249 17.92
1 701 10.06
0 222 3.18

58
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TABLE 11-A

DISTRIBUTION OF PUPIL SCORES FOR STRAND I

MATHEMATICAL REASONING

Score Approximate Percent Number of Items Student Percent of Percent in

75 - 100 17

16

15

14

13

30

92

201

277

418

0,43

1,32

2,88

3,97

6,00 1460

II 50 - 75 12 534 7,66

11 650 9,32

10 692 9.93

9 736 10.56 37,47

III 25 - 50 8

7

6

5

726 10,41

685 9,83

634 9,09

512 7,34 36,68

25

5 9

4

3

2

1

0

383

244

125

30

2

5.49

3.50

1,79

0,43

0,03 11,25



-TABLE 114
RANK ORDER OF OBJECTIVES BY ANERAGE PERCENT CORRECT FOR STRAND I

MATHEMATICAL'REASONING

Objective Objective State Average
Coding_ Percent Correct

12 Read, interpret, and find solutions for 65 .

word/picture problems.

14 Solve a mathematical sentence or si4lify 46
a mathematical expression to determine the
order of numbers.

13 Round off whole numbers to nearest ten's, 45
hundred's, or thousand's.

Ii Estimate solntions in problem solving
situations.

42

43

61



TABLE 12

PERCENT OF DELAWARE STUDENTS IN EACH SCORE GROUP OY STRAND

SUMMARY

Score

Grou

Approximate Percent

of Items Correct

A

Numbers &

Numerals

0

Numeration Operations & Mathematical

Pro erties Sentences

Geometry Measurement Graphing & Mathematical

75 100 13,24 41.33 23.41 33.46 8.22 18.10 1S.94 14.6D

50 75 39.39 32.39 41.62 38,31 48.14 45.66 84.49 37.47

III 25 50 38.00 20,86 31.29 24.62 36,78 32.91 3S.40 36.68

IV 0 . 25 9.34 5.44 3.68 3,69 6,86 3.33 14.17 11.25

62



TABLE 13
DELAWARE AVERAGE PERCENT CORRECT BY STRAND

Strand Name Number of Items Average Percent
Correct

A Numbers and Numerals: 17 52

B Numeration 11 67

C Operations & Properties .40 60

D Mathematical Sentences 14 62

E Geometry 24 54

F Measurement 22 55

G Graphing and Functions 9 51

H Probability and Statistics 6 57

I Mathematical Reasoning 17 51

6 4
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State Level Results by Objective

Forty of the statewide objectives were assessed on the mathematics

instrument. Results by objective show a wide range of student achievement

across the forty objectives.

Table 1443resents each of the objectives rank ordered from the

highest to the lowest according to the actual state average percent correct

nn each objective.

Delaware Streniths and Weaknesses in Mathematics

In attempting to identify those areas in which Delaware grade four

students performed well and those areas in which they performed poorly,

the mean of the average percent correct obtained on each objective was cal

culated. Those objectives where average percent correct results were more than

20 percentage points (approximately 1.5 standard deviation units)-iove or

below the mean were considered to be strengths or weaknesses respectively.

.
Based on the objective refqxenced test in mathematics administered

last October to grade 4 students, Delaware's strongest specific mathematics

skills seem to include:

* The identification-of one collection of coins as >, <, or the

value of another collection of coins.

* The computation of sums of given whole numbers up to five digits

.with.and without regrouping.

* The identification of lines of symmetry in geometrical figures.

* The deterMination of length.in the metric system.

Using the criterion outlined above the weakest mathematics skills

appear to include:

* Arranging a set in orchr of at least three unit fractions.

* Adding and subtracting a pair of like fractions.

* Approximating the area of simple irregular shapes uSing a square

grid.
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TABLE 14
:DELAWARE MATHEMATICS OBJECTIVES

RANICORDERED BY STATE AVERAGE PERCENT CORRECT

Objective
Coding Objective Average Percent Correct

C4 Identify one collection of coins as >, <, or =
value of another collection of coins (limit $2).

81

Cl-A Compute sums of given Whole numbers up to five 79.

digits with and without regrouping.

E5 Identify lines of symmetry in geometrical figures. 78

Fl-B Determine length in the metric system. 77

B2-.A Identify Whole numbers in verbal forth-when presented 74
with It in numerical form.

C6 Recognize and use the commutative property of addition 72
and multiplication with whole numbers.

D1 Solve simple open sentences using whole numbers.

B2-B Identify whole nuMbers in numerical form from a
verbal form.

71

71

E2 Determine the perimeter of polygons using whole numbers. 67

67G1 Relate positive and negative numbers to realistic
situations..

12 Read, interpret, and find solutions for word/picture
problems.

C10-A State and write multiplication facts up to ten with
whole numbers.

B1 ,Interpret the place value for whole numbers of up to
five digits.

Al Identify a fraction which expresses part of a standard
geometric shape to tenths.

E6 Identify types of triangles and quadrilaterals from
models or illustrations. (Limited to right triangles,
squares, rectangles from pictures).

F6 Tell time to the nearest minute.

A2 Identify the common and/or different attributes of a
given set.

4T

65

63

61

60

60

59
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TABLE 14 (CONTINUED)

Objective
I. Coding Objective Average Percent Correct

C2 MUltiply whole numbers up to a three digit factor by 58

a one digit factor.

Cl-B Compute differences of given whole numbers up to five 58

digits with and without regrouping.

B1 Construct and interpret bar and line graphs. 57

D3 Identify the correct relations symbol (>, <, 1.). 56

El Identify and name basic geometric figures such as 56

point, line, line segment, ray, angles, congruent
figures, etc.

C10-B State and write division facts up to ten with whole 55

numbers.

D2 Construct open sentences to use in solving given 54

story problems.

F3 Identify the change in coins which would be received 54

in making purchases with values up to $1.

A3 Identify e1 ven and odd whole numbers. 51

G2 Given the ordered pair, identify the point in the 49

plane.

F2 Convert a simple measure in one unit to a measure in 49

another unit within the same system. (Metric plus
other units - like 7 days = 1 week).

Fl-A Identify standard metric measures used to measure 47

length, mass (weight), capacity (volume) and temperature.

C5 Recognize and use the associative property of addition 45

and multiplication with whole numbers.

14 Solve a mathematical sentence or simplify a mathe- 45

matical expreSsion to determine the order of numbers.

13 Round off whole numbers to nearest ten's, hundred's, 45

or thousand's.

. 113
Divide whole numbers with a one digit divisor up to 43

/-1

1

three digit dividends. (With no remainder)

1

1 ,Il Estimate solutions in problem solving situations. 42

48
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TABLE 14 (CONTINUED)

Objective
Coding Objective Average Percent Correct

E7 Identify parallel and intersecting lines in a plane. 41

(Informal experiment; realistic situation).

E3 Determine the area of rectangles using whole numbers. 38

(Using whole numbers and square grid).

G3 Given the point in the plane, identify the ordered pair. 37

E8 Approximate the area of simple.irregular shapes. 35

(Using square grid).

C9 Add and subtract a pair of like fractions. 26

A4 Arrange a set in order of at least three unit fractions. 24

6 8
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PART III

INTERPRETIVE COMMENTS OF RESULTS BY THE DELAWARE
MATHEMATICS ADVISORY COMMITTEE

RECOMMENDATIONS
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INTERPRETIVE COMMENTS BY THE DELAWARE
MATHEI4ATICS ADVISORY COMMITTEE

The objective - referenced measure in mathematics was based upon

terminal statewide objectives for grades two through four. That is it was

expected that each Delaware student would be able to perform-well on each of

1

the objectives by the end of the instructional program at grade four. The-

'

results of this,testing program indicate how students were performing in

1

-October at the beginning of 'grade four. This approach provides'the teachers

with excellent entry level linformatio p. for the purpose of planning instruction

more effectively and efficiently, but1 makes interpretation difficult at the

state level. For this.reason the Delaware Mathematics Advisory Committee WAS

asked to analyee'the statewide results by objective considering the grade levels..

at which the objectives are usually taught: Their comments, by strand, comprise

the remainder of this section.

Strand A - Numbers.and'Numerals

In general, the committee felt that grade four students performed in

a satisfactory manner on the four objectives tested within this strand despite

the fact that the state average for two objectives was near or below 50 percent

correct.

On a statewide basis only 24 percent of the students were able to arrange

in order a set of three unit fractions. However, this objective is generally not

taught prior to the testing date hence students would not be expeCted to master

these skills until the end of grade four. In a few instructional programs

throughout the state this objective may be emphasized at the fifth or sixth

grade levels particularly for lower ability students. It is therefore surpris-

ing that 24% of the students were able to perform well on these items when so

7 0
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little instructional effort is typically directed toward ordering fractions

prior to grade four.

Only 51 percent of the students were able to identify even and odd

whole numbers. Since development Of this concept generally begins before grade. .

four fifty-one percent correct is .:!onsidered low and performance on thisfmbjec

tive may be considered a weakness.

Strand B - Numeration

Delaware students performed well on the three objectives tested within

.this strand. They performed particularly well on the two objectives that re-

quired equating verbal and numerical forms of whole numbers. Regarding the

remaining objective, requiring interpretation of place Value for whole numbers

of up to five digits, entering grade four students performed exéeptionally well

as this tends to be a difficult Concept for many students to comprehend at even

higher grade levels.

Strand C -.Operations and Properties

Students generally performed in a satisfactory manner on the ten objeo-

tives within this strand. Nearly 80 percent of Delaware grade four students

were able to complete successfully problems of addition, however, concern was

expressed by the committee regarding the remaining 20 percent of the.students

who appear to need remedial work on this skill. Substantially poorer perfor-

mance was evident on the objective dealing with subtraction skills. It was

felt by the committee that the grade four instructional program needs to em-

phasize the skills needed ii subtraction.

Considering the difficulty of the mathematics operations of multipli-

cation and division, resultS indicate that on a statewide basis students per-

formed in a satisfactory manner. A particular weakness was detected on those

items where'students were asked to multiply by zero.
1

The majority of students (81 percent) were able to determine the rel-

ative value of sets of coins, but the advisory committee felt that the

7 1
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remaining 19 percent who did not perform well on'these items needed to be

identified and provided with remediation since the concept would-not likely

be fOrmally taught beyond the second grade.

The committee also felt that there was a general weakness exhibited

by the grade four students in stating and writing multiplication Üd4iViIiO n

facts up to ten with whole numbers. .Although more than half of the students

were-able to answer items correctly on these skills, the remaining group

represents too a large a percentage in view of the dependende of more advanced

skills on,these elementary skills.

Strand D - Mathematical Sentences

Delaware Students were judged to have performed in a satisfactory manner

1

on the three objectives'tested within this strand. It appears that difficulty

was experienced by students when they were asked to translate a verbal situation

.into a mathematical expression. Where students were given the mathematical

expression, however, they were able to solve the problem. This is not uncommon'

-
even for students at higiler grade levels hence does not represent a weakness.

Strand E - Geometry.

The committee determined that satisfactory performance was obtained on

five of the seven objectives within this strand. On the remaining two objectives

state results were low. Nonetheless, the advisory committee felt that Delaware

students performed particularly well on those objectives dealing with the area

of simple regular and irregular shapes, since concept' of area is difficult for

many students even at higher grade levels.

Strand F - Measurement

In general, performance on the five objectives tested in this strand

was low. Students performed well on items asking them to tell time to the

nearest quarter and half hour, but the committee detected a weakness where

students were asked to tell time to the nearest minute. The committee suggested
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that more instructional emphasis needs to be Placed on the interpretation of-

the minute hand.

Students did not perform Well in identifying the metric measure to be

used for determing length, weight, capacity and temperature. The committee

felt that this probably was due to the fact that instructional programs using

the metric system were not fully implemented on.a stktewide basis. The.committee

expressed a belief that performance on these items will increase over the next

few years.

A!concern was expressed by the committee members regarding those items

asking students to determine the amount of change a person would receive when

making a purchase up to $1. More instructional effort should be given to this

functional competency.

Strand G - Graphing and Functions

Delaware students were judged to have performed well on items asking

them to relate positive and negative numbers to real life situations. The

committee felt that the relatively low performance on items that dealt with

relating points on.a graph to an ordered pair of numbers represented satisfactory

performance since1 students at levels above grade four will continue to practice

!skills of this nature in mathematics andscience. The.level of understanding

of these skills demonstrated by grade four students does not represent an area

of concern.

Strand H - Probability and Statistics

Members of the committee felt that the students at grade four showed

satisfactory performance on the objective tested in this strand. They indicated

that the skill of interpreting bar and line graphs should continue to be taught

at higher grade levels as this skill was important for all persons to understand

as adults.

Strand I - Mathematical Reasoning

Considering that items.within this strand are generally difficult for
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grade four students, the students performed well on these skills. Committee

members indicated that additional practice should be provided for students

in the estimation of problem solutions and in rounding numbers. Since several

items required the reading of a problem and then finding the solution, low

correct responses on these items may indicate careless reading or poor verbal

comprehension.

7 4
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RECOMMENDATIONS

As a result of the data presented in this report and the interpretive

comments of the Delaware Mathematics Advisory Committee the following courses

'of action are suggested in an attempt to improve mathematics instruction in

Delaware schools

* Elementary teachers should continue to utilize the objective
and student specific results for the planning of the math-
ematics instructional program during grade four.

* Local districts should perform needs assessments based upon
the restate of the objective - referenced measure in math-

ematics. Corrective action procedures should be implented
tO alleviate the identified weaknesses--

Consideration should be given to using'federal Title / funds
at the school level to improve the skills of educationally
disadvantaged children on those.objectives wbere student
performance is not satisfactory.

* Local districts should consider theiadoption of federally
validated projects designed to imprOve basic'allls in
mathematics.

* Funding at the state level should be continued to provide
support for DEAS activities. Additional funds should be
allocated for the expansion of the objective - referenced
testing program to other content areas and other grade levels.

* Districts should utilize the services of Project DAIRE -
the Delaware Application of Information and Research in
Education - to locate appropriate information-for implementing
corrective action activities based upon needs identified
through the objective - referenced test.

* Instruction and Planning, Research and Evaluation staff of the
Department of Public Instruction should increase their efforts

in providing leadership and technical assistance to schools

in areas of needs assessment and corrective action planning.

* Increased utilization should be made of the remedial mathematics
exercises provided through the district computer terminals

funded by the Computer Assisted Instruction Project for Ex-

ceptional Children. These remedial activities should be directed

toward the alleviation of the specific student weaknesses identified

through the objective - referenced measure in mathematics.
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The Department of Public Instruction and the University of
Delaware should expand their cooperative efforts in developing
and implementing inservice, graduate programs for teachers that
are geared toward data based.district needs located through
inspection of the results on the objective - referenced measure.
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